Efferent and afferent connections of mouse sensory-motor cortex following cholinergic deafferentation at birth.
The present study investigates the effect of cholinergic basal forebrain lesions at birth on cortical connectivity in adulthood. We have previously shown that such neonatal lesions result in extensive cortical cholinergic deafferentation during early postnatal development, which is accompanied by abnormal morphogenesis of cortical cytoarchitecture (Höhmann at al., 1988). Here, we have used WGA-HRP to label anterogradely and retrogradely afferent and efferent projections of dorsal neocortex. Our results show an altered projection pattern from dorsal thalamus to layer IV of sensory-motor cortex following lesions among the cholinergic basal forebrain neurons (nBM), while corticothalamic projections from layer VI appear normal. In addition, corticofugal projections from layer V, labeled by striatal injection, appear to be expanded following the lesion. This indicates that cortical layers undergoing differentiation after the newborn nBM lesion present with long-term abnormalities in connectivity. The present results are compatible with the hypothesis that cholinergic afferents are instrumental in the regulation of cortical morphogenesis. Furthermore, our data show that ontogenetic disturbances can lead to structural abnormalities that persist long after the initial deficiency has abated. We discuss the significance of these results in relationship to human neurological disorders.